North America comprise the footwall of the AppalachianOuachita fold-and-thrust belt and contain a layer-parallel shortening (lps) fabric that is preserved by mechanically twinned calcite. Shortening directions are generally parallel to the Appalachian-Ouachita thrust-transport direction in carbonates of the thrust belt proper (restored width -400 km) and within carbonates up to 1700 km into the foreland, giving a pre-thrusting sedimentary prism -2100 km wide through which compressive orogenic stresses were transmitted. The shortening strain magnitudes (<6%) and the inferred calcite twinning differential stress magnitudes (<90 MPa) decrease exponentially away from the orogenic front. Calcite twinning strain patterns in other adjacent tectonic provinces, such as the Grenville, Laramide, Keweenawan Rift, and Newark Basin, are distinct from the twinning strains preserved in the cratonic Paleozoic carbonates. (Appalachian orogen, far-field stresses, calcite microstructures.)
] In this study we also include twin fabrics from adjacent tectonic provinces. These data are obtained from direct measurements on rocks and should therefore provide valuable input for future modeling efforts. The collective data are used to discuss the orientation and magnitude of compressive Appalachian-Ouachita stresses, the resultant strain fields preserved by the twinned calcite, and the extent of lateral transmission of these stresses and strains into the cratonic foreland and within the deforming wedge.
RESULTS

Calcite Twinning Fabrics
Twinning in calcite requires a resolved shear stress of 10 MPa and can occur along three glide planes. At low metamorphic grades this crystal plastic mechanism is temperature and normal stress independent [Wenk et al., 1983] . Strain analysis of naturally and experimentally deformed carbonates have documented the accuracy of the maximum principal shortening axis (el) to ~6 when the number of grains oriented unfavorably for twinning (negative expected values:NEV) is low [Groshong et al., 1984] . Calcite strain hardens once it is mechanically twinned, and the development of a second twin lamellae set requires a higher, noncoaxial stress state with respect to the orientation of the stress that initially twinned the calcite. Analysis of the twinned calcite, using the Groshong technique, computes the orientation of the Turner [1953] compression axis for each sample which reflects the palcostress orientation responsible for the twinning strain, as well as the orientation and magnitude of the strain ellipsoid. Calcite twin analysis is a powerful three -dimensional strain-measuring technique because of the sensitivity of calcite twinning to low stresses; however, the universal stage limits one to using only a lowpower objective on the microscope (some micritic limestones do have twins, but they cannot be measured), and regional studies such as this need also consider the facies and grain size variability of carbonates.
Appalachian-Ouachita Thrust Belt and Foreland
Paleozoic limestones and dolomites were collected throughout the foreland of the Appalachian-Ouachita foldand-thrust belt (73 sample sites, 90 strain analyses) at distances up to 1700 km from the orogenic front, as well as from within the thrust belt. Samples were also collected from five adjacent tectonic provinces to demonstrate the distinctiveness of the twinning strains preserved in the Appalachian-Ouachita foreland (Figure 1 Figure 2 , the layer-parallel shortening strain fabric is present everywhere and is parallel to the inferred thrust-transport direction except in three samples (Table 1; Table 1 for details.
decrease exponentially into the extended footwall until the minimum stress level for twinning is reached (~ 10 MPa; Figure 3) . Moreover, the orientation of the maximum paleostress was also subhorizontal and parallel to the inferred Appalachian-Ouachita thrust transport direction. (Figure 2) . The Cretaceous Greenhorn Limestone also hosts a beddingparallel, thrust transport-parallel calcite strain fabric again suggesting that the deformed foreland of the Cordilleran mountain belt extended at least 1200 km from the eastern boundary of the Idaho-Wyoming thrust belt (Figure 2 and Table 1 The calcite strain gauge technique derives a unique strain ellipsoid (orientation and magnitude) for each sample, and Turner [1953] compression axes are also plotted; these axes represent the orientation of the paleo-stress which resulted in the mechanical twinning of the calcite. The magnitude of this paleo-stress is inferred from the density of twin lamellae sets per grain (three sets are possible in calcite) averaged over the thin sections for each sample [Jamison and Spang, 1976] . The modest accuracy of this technique is a function of the sample purity (grainstone versus wackestone), grain size, degree of dolomitization, and sorting. In our cratonic samples, only one twin lamellae set was ever observed in any calcite crystal; this indicates a simple, coaxial stress and strain history. The exponential decay of the inferred differential stress magnitudes, which caused the lps twinning strains in the foreland, also can be explained by facies changes within stratigraphic horizons across the study area, as well as by the variety of carbonates sampled (Table 1 (Teufel, 1980) , how consistent the Appalachian-Ouachita stress field was in orientation, and how low any postAppalachian stress fields were in magnitude. Alternatively, rocks buried deeply enough to have experienced these younger, higher-magnitude stresses and preserve a more complex twinning strain history may not yet be exposed at the surface. A comparative study of foreland twinning strains and magnetic anisotropy fabrics for the Laramide belt and its foreland in in progress (J.P. Craddock et al.,manuscript in preparation, 1992; sample sites 66-70).
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CONCLUSIONS
Bedding-parallel, subhorizontal shortening strains, as preserved by twinned calcite in Paleozoic carbonates that cover cratonic eastern North America are perpendicular to the orogenic fronts of the Appalachian and Ouachita mountains. These thrust-parallel fabrics extend up to 1700 km into the foreland and perhaps farther, but no samples are available beyond this distance. The calcite twinning was caused by the transmission of subhorizontal compressive Paleozoic orogenic stresses into the craton. The magnitudes of both the twinning strains and palcostresses decrease exponentially away from the active plate margin. Comparisons of twinning strain patterns in adjacent tectonic provinces reveal that these geologic provinces contain mechanical twinning fabrics that are distinct and unrelated to the Paleozoic pattern associated with the AppalachianOuachita orogenic event.
